PEMBERIAN BAKTERI PELARUT FOSFAT (BPF) TERHADAP EFISIENSI PEMUPUKAN FOSFOR PADA BUDI DAYA TANAMAN JAGUNG MANIS (Zea mays Saccharata Sturt) by SRI MERSING, -
  
SKRIPSI 
 
PEMBERIAN BAKTERI PELARUT FOSFAT (BPF) 
TERHADAP EFISIENSI PEMUPUKAN FOSFOR 
PADA BUDI DAYA TANAMAN JAGUNG MANIS 
(Zea mays Saccharata Sturt) 
 
 
 
 
 
 
 
 
 
Oleh : 
 
SRI MERSING 
11482202627 
 
 
  
 
 
 
PROGRAM STUDI AGROTEKNOLOGI 
FAKULTAS PERTANIAN DAN PETERNAKAN 
UNIVERSITAS ISLAM NEGERI SULTAN SYARIF KASIM RIAU 
PEKANBARU 
2019 
 
 
  
SKRIPSI 
PEMBERIAN BAKTERI PELARUT FOSFAT (BPF) 
TERHADAP EFISIENSI PEMUPUKAN FOSFOR  
PADA BUDIDAYA TANAMAN JAGUNG MANIS  
(Zea mays Saccharata Sturt) 
   
 
 
 
 
 
 
 
 
Oleh : 
 
SRI MERSING 
11482202627 
 
 
 
Diajukan sebagai salah satu syarat 
Untuk mendapatkan gelar sarjana pertanian 
  
 
 
PROGRAM STUDI AGROTEKNOLOGI 
FAKULTAS PERTANIAN DAN PETERNAKAN 
UNIVERSITAS ISLAM NEGERI SULTAN SYARIF KASIM RIAU 
PEKANBARU 
2019 
  
 
  
 
  
 
  
 
nahabmesreP  
 
 
بِْسِم اللهَِّ الرَّْحَمِن الرَِّحيِم  
umnahuT aman tubeynem nagned halacaB  
halumnahuT nad ,halacaB harad lapmuges irad aisunam nakatpicnem halet aiD  
ailum aham gnay  
 gnaY ,anep nagned aisunam rajagnem  
 ayniuhatekid kadit gnay apa aisunam nakrajagnem aiD  
lA :SQ( - 1 qalA’ - )5  
?nakatsud umak gnay hakanam gnay umnahuT tamkin akaM  
rA :SQ( - )31 namhaR  
gnaro )tajared( takgnagnem naka hallA ayacsiN -  umaratnaid namireb gnay gnaro
ro nad gna -  tajared aparebeb umli irebid gnay gnaro  
lA : SQ( - )11 halidajuM  
,hallA aY  
 ,ukridkat idajnem hadus gnay pudih nalaj nagned inalajuk hadus gnay utkaW
gnaro umetreb nad ,aigahab ,hides -  namalagnep atujes ukirebmem gnay gnaro
nraw irebmem halet gnay ,ukigab a-  dujusrebuK .uknapudihek inraw
,uMnapadahid  
iapmas asib kutnu natapmesek uka nakireb uakgnE  
uknagnaujrep lawa gnujuhgnep iD  
,hallA ay uM igab ijuP alageS  
..ukadnubI nad adnahayA sulut gnayas hisak nad atniC  
adnuB umitah suluteS . 
 naahdirek nakridah a’oD ,ukkutnu  
ukpudih ihisakreb umkuleP ,uknalaj nanutnut umhautiP  
 ihisakuk tagnas gnay gnaro adapek ini anahredes ayrak nakhabmesrep uK
 ulales gnay atnicret uk agraulek atres ,gnayasret adnahayA nad adnubI
ak naharuc atres aynaod narila nad isavitom nakirebmem .his  
 gnay aggnihret adait gnay hisakamiret asar nad ,tamroh ,itkab adnat iagabeS
 naksilutreb gnay satrek rabmeles nagned aynah salab uk tapad nikgnum adait
 kutnu lawa hakgnal nakapurem ini agomeS .nahabmesrep nad atnic atak
d ubI naaggnabek nakhabmesrepmeM .kalek hayA na  
 
 siluneP  
 
 
gnisreM irS  
 
  
HISAKAMIRET NAPACU  
hutakarabaw ihallutamharaw mukiala’umalassA  
nimala’libbar ihalliludmahlA  hallA igab ijup alages , S  uhanahbu w  a T  ala’a
hayadih nad tamhar nakirebmem halet gnay -  ayN  tapad silunep aggnihes
 kutnu nakpacuid malas nad tawalahS .kiab nagned ini rihka sagut nakiaseleynem
nujnuj dammahuM hallulusaR atik nag  mallaS aW ihalA‘ uhallallahS  anerak ,
 hunep gnay namaz ek hayilihaj namaz irad aisunam tamu awabmem halet uaileb
 nagned  .ini gnarakes itrepes nauhategnep umli  
 :adapek hisakamiret napacu nakiapmaynem silunep aguj ini natapmesek adaP  
.1  kaut gnaro audeK u ( adnahayA afatsuM ( adnubI nad ) hayiweD )  hisakamiret
rignem ulales gnay utser nad a’od atres racnapret gnay atnic paites sata  igni
 ,naka’odnem ,isavitom nakirebmem halet nad silunep ikak hakgnal
s gnay liretam atres nagnukud nakirebmem  silunep adapek asaib raul tagna
.anajras raleg helorepmem upmam silunep aggnihes  
.2  adapeK   ukkakak gnayasret  nad irjafaW   iraD naluW ukkida adapek gnay   halet
nem aod nak   nad  nakirebmem tagnames  ad  naiaseleynep malad isavitom n
ks r .ini ispi  
.3  aB .tP.S ,nawrE idE kap .hP ,cS.M ,  nad nainatreP satlukaF naked ukales .D
uaiR misaK firayS natluS irgeN malsI satisrevinU nakanreteP . 
.4   inairT .rD ubI ,I nakeD likaW ukales .cS.M ,amatarpalsaT nawrI .rD kapaB
 ,ilA idaysrA .rD kapaB nad II nakeD likaW ukaleS ,.P.M ,.tP.S ,aniledA
 III nakeD likaW ukales .cS,.rgA.M ,.tP.S  nakanreteP nad nainatreP satlukaF
irayS natluS iregeN malsI satisrevinU .uaiR misaK f   
.5   .rD maZ nashkI airkuyS  , iS.M  . ukales   igolonketorgA idutS margorP autek
 firayS natluS irgeN malsI satisrevinU nakanreteP nad nainatreP satlukaF
uaiR misaK . 
.6  B kapa   nad cS.M ,nafrI damahkoM .rI  ubI areH ativoN M ,.P.S , .  P  ukales
gnibmibmep nesod  y  ,nahara irebmem kaynab halet gna nakusam esan , tah  
unep aggnihes ,isavitom atres .ini ispirks nakiaseleynem tapad sil  
  
.7   ubI aysoritpeS araiT S , . M ,.P iS.  nad  iS.M ,.P.S dumhaM ramsuY kapaB  
 nesod ukales kitirk sata hisakamiret ,ijugnep  em tagnas gnay naras nad  utnabm
d aiaseleynep mala .ini ispirks n  
.8  kuyS .rD kapaB r eb halet gnay iS.M ,maZ nashkI ai r  autek idajnem aides
ebmem nad gnadis r k naki r as ,kiti r ep ,tagnames ,na r es naitah r  aynisavitom at
ks nusuynem silunep amales r .ini ispi  
.9   adapeK  aleL gnayasret uktabahas irtifaS  P.S hamalasiaM ,  P.S ,  aflE aksiR
P.S ailuA  , irtuP hayS iweD  P.S  ,  ,P.S irasantaR atipuL  ,P.S amhaR ineY
anniL assoR ,dP.S ,   aritsug nepI ,ailemE nad   nad utnabmem kaynab halet gnay
.ini amales silunep naka’odnem  
.01  eK seB agraul E lakoL ra  4102 igolonketorgA  : itnairpoN  P.S  , ,itaW ardnA   ,P.S  
irtifaS adlE  P.S irtiF hazizA ,  P.S itayhaC icuS yteT ,  P.S  , ,satalA najraS  ,P.S  
artuphayS ayaJ P.S ,  , namhaR yboB  P.S alisuS adnaM irA ,  P.S irhkaF ruN ,  
P.S iduyhaW ,  P.S rimA lasiF ,  P.S aratnaliW aitidA ,  P.S ahunnilU siaR ,  P.S  ,
idysuR  P.S nidduramA ,  P.S akidnA rajaF nidunfirA .hoM ,  P.S  ykciR ,
haysnaidrA  P,S otnaidraH ,  P.S otnaidiF .M ,  P.S otraiduB ruN naiflA ,  P.S . 
.11  nameT - namet   ,imhaR aflU inuY ,.P.S tayadiH firA natakgnA igolonketorgA
,.P.S irasalamuK itaR ,.P.S anitsugA ailuY ,.P.S  hayilamA  P.S  , inaR itiS  P.S  ,
irdnI nad ina  .P.S irtuP  
.21  amhaR naiD kaK ,ineH akifoR kaK ,irtiF ayaM kaK agraulek hurules kutnU  
Y R ,irtiF iveD kaK ,ina  idniC ,anaiskeR adaR ,idrausmayS ,artupaS idlani
namreh gB ,naiflA gB ,anuy kaK , adnaN ,hayiwlA ineN kaK ,ailuA ireF gB ,  
    silunep nakaodnem nad tagnames nakirebmem halet gnay idod gB nad
.ini amales  
hutakarabaw ihallutamharaw mukiala’umalassaW  
      ,urabnakeP  9102 rebmetpeS 72  
 
                                                                         siluneP  

  
 adaP  ebmetpeS 72 laggnat r  9102  gnadnaynem kahreb nad sulul nakataynid
 igolonketorgA idutS margorP pututret gnadis iulalem nainatreP anajraS raleg
nainatreP satlukaF   misaK firayS natluS iregeN malsI satisrevinU nakanreteP nad
.uaiR  
 
 i 
 
   RATNAGNEP ATAK  
 
 ad ijup alageS ek sata nakpacu silunep rukuys n  hallA taridah uhanahbuS  
ataW ala’   sata ainurak nad tamhar nahapmil -  tapad silunep aggnihes ayN
 nakiaseleynem  ini ispirkS “ luduj nagned nairebmeP   tafsoF turaleP iretkaB
 )FPB( t  nakupumeP isneisifE padahre rofsoF  p  namanaT ayadiduB ada
( sinaM gnugaJ m aeZ  atarahccaS sya trutS )  .”  apul kadit malas atreseb tawalahS
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.I  NAULUHADNEP  
 
.1.1   gnakaleB rataL  
sinam gnugaJ  (  syam aeZ s atarahcas   )truts nakapurem   namanat itidomok
aisenodnI id aynsusuhk takaraysam helo itanimid kaynab gnay nagnap   anerak
kane aynasar  nagnudnak nad nimativ ,nietorp ,tardihobrak nagnudnak atres ,
.)2102 ,hanitruS nad atirpeS( hadner aynkamel   ek nuhat irad gnugaj naatnimreP
 aisenodnI gnugaj iskudorP .nagnap kutnu aynsusuhk takgninem suret nuhat
rep % 4 rasebes takgninem nakarikrepid  nuhat 5002 nuhat adap -  .0102  naanuggneP
 9,4 takgninem nakap kutnu gnugaj ,% nu  takgninem nagnap kut 2  ,%  nakgnades
 % 3 rasebes takgninem irtsudni kutnu gnugaj naanuggnep ( )4102 ayajidA . 
 gnugaj iskudorp awhab uaiR isnivorp kitsitatS tasuP nadaB irad atad nakrasadreB
nuhat aggnih nanurunep imalagnem 0102 nuhat irad -  adap nad ayntukireb nuhat
 90,1 rasebes natakgninep tikides imalagnem gnugaj sativitkudorp 5102 nuhat
 gnugaj sativitkudorp nagned nakgnidnabid akij %95,4 kian uata ratkeh/latniuk
2 ,SPB( aynmulebes nuhat adap .)610   
 malad nalisahrebek nakutnenem gnay nagnukgnil rotkaf utas halaS
 nakhutubid tagnas arah rusnU .kupup halada sinam gnugaj namanat ayadidub
 nahubmutrep itrepes ,namanat nagnabmekrep nad nahubmutrep kutnu namanat
 aggnihes haub nad nuad ,gnatab  nakupumep iulalem arah rusnu nailabmegnep
 naka kadit sinam gnugaj namanaT .nakulrepid tagnas nainatrep hanat igab
 pukuc kadit nakulrepid gnay arah rusnu alibapa lamiskam lisah nakirebmem
kupumep halada gnitnep gnay namanat naarahilemep utas halaS .aidesret  na
.) 6102 ,.ainruK(   
 malad arah rusnu nakhutubmem aynmumu nakayadidubid gnay namanaT
 apnat awhab nakitsapid tapad ripmah aggnihes ,kaynab fitaler halmuj  ,nakupumep
 naiakameP .nakparahid gnay itrepes lisah nakirebmem upmam kadit namanat
nay kinagrona kupup  isidnok padahret fitagen kapmad naklubminem nahibelreb g
 laham gnay kinagrona kupup agrah uti nialeS .hanat igoloib nad aimik ,kisif
gnugaj namanat nakgnabmegnem kutnu inatep aladnek idajnem .  gnugaj namanaT
usnu alibapa lamiskam lisah nakirebmem naka kadit  kadit nakulrepid gnay arah r
aidesret pukuc  .)7102 ,.kkd nitairtiF(  
 2 
 
 id P nagnudnaK   anerak namanat igab aidesret hadner hanat malad
 helo paresid gnusgnal araces tapad kadit aggnihes hanat diolok nagned natakireb
 .namanat kutnu utas halaS   nakupumep isneisife nad sativitkudorp naktakgninem
lada B( tafsof turalep iretkaB irad nataafnamep nagned ha .)FP  
 id emsinagroorkim aparebeB   malad naupmamek ikilimem hanat malad
 upmam namanat aggnihes ,aidesret idajnem takiret gnay hanat P nakturalem
eynem .aynnahutubek ipukucnem kutnu P arah rusnu par   tafsof turalep iretkaB
 P noi nakturalem upmam gnay hanat emsinagroorkim utas halas nakapurem )FPB(
 naidumek gM nad ,aC ,eF ,lA apureb hanat noitak nagned takiret gnay
 kutnu aidesret kutneb idajnem aynhabugnem imala araces namanat paresid  .
 nad hanat malad P naaidesretek naktakgninem tapad tafsof turalep iretkaB
tafsof turalep iretkab ,uti nialeS .namanat nahubmutrep rotakidni   tapad
 naktakgninem  namanat gnirek tareb  .)6102 ,.kkd isuadriF(  kupup nanarep numaN
 aggnihes ,itayah kupup helo nakitnagid tapad aynhunepes kadit kinagrona
a kiabret fitanretla  nad kinagrona kupup nakgnarugnem nagned halad
tafsof turalep iretkab nakhabmanem   .)7102 ,.kkd nitairtiF(  
d tural kadit tafsof habugnem upmam tafsof turalep iretkaB  arac nagne
 ,tatkal ,etanoiporp ,tatesa ,tamrof masa itrepes kinagro masa nakiserkesnem
.)5102 ,.kkd namhaR( taniskus nad ,taramuf ,talokilg  isakilpA   hanat aborkim
 iagabes  rezilitrefoib  utas halas ,hanat igolonketoib naparenep nakapurem
 rusnu isamrofnart malad narepreb gnay aborkim nataafnamep halada aynhotnoc
 lanekid gnay hanat malad id rofsof arah B( tafsoF turaleP iretkaB nagned  .)FP
iay P isamrofsnart malad gnitnep narepreb ini aborkiM  isasilarenim malad ut
 awaynes naturalek habugnem ,kinagrona P naksapelem nagned kinagro P awaynes
 malad aguj nad kinagrona P awaynes iskuder uata isadisko ,kinagrona P
.)3102 ,.kkd nitairtiF( P isasilibommi   
FPB naanuggneP  tayn huragnepreb lositlu hanat id  naktakgninem malad a
.)0102 ,noitusaN( gnugaj namanat raka gnirek tareb nad hanat aidesret P  
 isatpada ayad nad sinej gnutnagret magareb tagnas P turalep aborkim naupmameK
 gnay tafsof turalep rumaj nad iretkab isalukonI .aynurab nagnukgnil padahret
akukalid upmam n  atar hanat aidesret P naktakgninem -  nad %11,23 rasebes atar
 nad %58,49 rasebes takgninem ialedek namanat napares uti gnipmasid %15,731
 3 
 
.lositlU hanat adap tafsof turalep iretkab isalukonI %90,38   talosI  muillicineP  .ps
PS kupup sisod %05 nad - ebmem 63   lisah nakir  isalupop padahret kiabret gnay
B PS %001 sisod nanurunep ,FP - PS sisod %57 ek 63 -  naktakgninem upmam 63
 %32,51 aggnih ogog idap lisah nad %66,02 aggnih namanat aidesret P napares
.)9002 ,.kkd nitairtiF( lositlU adap  
  ratal nasalejnep nakrasadreB id gnakaleb   silunep akam ,sata halet   
 luduj nagned naitilenep nakukalem “  nairebmeP F turaleP iretkaB )FPB( tafso  
E padahret  isneisif P  nakupume F rofso   gnugaJ namanaT ayadiduB adap
M ( sina  atarahccaS syam aeZ trutS .)  
.2.1  naitileneP naujuT   
 naitilenep irad naujuT halada ini   kutnu iuhategnem   huragnep p  nairebme  
 P  nakupumep isneisife padahret tafsof turalep iretkab  namanat ayadidub adap
.gnugaj  
.3.1  naitileneP taafnaM  
 amrofni nakirebmem kutnu halada ini naitilenep irad taafnaM  adapek is
 gnatnet takaraysam nad inatep P  nairebme b iretka  p tafsof turale   isneisife padahret
 P nakupumep .gnugaj namanat ayadidub adap  
.4.1   sisetopiH  
 tafsof turalep iretkab nairebmeP  isneisife padahret huragnepreb
 sinam gnugaj namanat ayadidub adap kiab gnay lisah nakirebmem P  nakupumep
( aS syam aeZ  atarahcc trutS .)  
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.II  AKATSUP NAUAJNIT  
 
.1.2   sinaM gnugaJ namanaT mumU nuajniT  
( gnugaJ  syam aeZ L.  amaleS .akiremA auneb ilsa namanat nakapurem )
 id naidnI ukus kududnep kokop nanakam idajnem ini namanat ,nuhat naubir
 daba adap sigutrop asgnab helo awabid ilak amatrep kajes ,aisenodnI iD .akiremA
.inatep arap irad kiab nopser tapadnem gnugaj namanat ,71   akerem irad kaynaB
 nanalajreb gnirieS .idap haletes amatu namanat iagabes gnugaj mananem gnay
 nad gnitnep tagnas gnay nainatrep satidomok utas halas idajnem gnugaj ,utkaw
 nakhab gnugaj manatreb ,haread aparebeb iD .raseb irtsudni nagned tiakret gnilas
bel  gnugaj lisahgnep lartnes hareaD .idap mananem adap irad nakgnutnugnem hi
 asuN ,arudaM  ,taraB awaJ ,hagneT awaJ ,rumiT awaJ nial aratna aisenodnI id
 turuneM  .)7002 ,aideMorgA iskadeR( isewaluS , gnupmaL ,rumiT araggneT
t akitametsis malaD  ,)5102( namiduB  nakisakifisalkid gnugaj namanaT ,nahubmu
hubmut( eatnalP : modgniK : tukireb iagabes -  atypotamrepS : oisiviD ,)nahubmut
 : sisalC ,)pututret ijibreb( eamrepsoigA : oisiviD bus,)ijibreb nahubmut(
tupmur( eanimarG : odrO ,)utas gnipekreb( enodelytoconoM - tupmur  : ylimaF ,)na
 suneG ,eaecanimarG aeZ:  : seicepS , atarahcas syam aeZ  .truts   gnay sinam gnugaJ
1F aznanob sateirav hineb nakanuggnem naitilenep kutnu nakanug id .  
( gnugaJ  syam aeZ L  gnay ainud nagnap namanat utas halas nakapurem ).
 tardihobrak rebmus nakapurem aguj gnugaJ .idap nad  mudnag nialeS ,gnitnepret
 rebmus fitanretla idajnem aguj gnugaJ ,nataleS nad hagneT akiremA id amatu
nok kutnu niales ,ini taaS .takires akiremA id nagnap  aguj gnugaj ,aisunam ismus
 nad ,gnurub ,kebeb ,maya  itrepes saggnu kanret nanakam iagabes naktaafnamid
aragen id nakhaB .ibab atres ,abmod ,ipas itrepes aisnanimur kanret -  ,ujam aragen
esorpid aynsapma nad irolak hadner alug idajnem haloid gnugaj itap iras  ilabmek s
 nad lohokla naklisahgnem kutnu muidosonom  tamatulg   ,.aideMorgA iskadeR(
 .)7002  
 adap adareb raseb naigabeS .tardihobrak naka ayak gnugaj ijiB
 nahab hurules irad % 08 iapacnem tapad tardihnobrak nagnudnak ,muimrerpsne
 tardihnobraK .ijib gnirek  asolima narupmac apureb aynmumu itap kutneb malad
,natek gnugaj adaP .nitkepolima nad   aynitap hurules uata raseb naigabes
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breP .nitkepolima nakapurem e  nagnudnak adap huragnepreb kaynab kadit ini naad
nahab iagabes nahalognep malad itrareb hibel ipatet ,izig   sinam gnugaJ .nagnap
 natakgninep imalagnem ipatet hadner hibel nitkepolima gnudnagnem iuhatekid
 aynasar anerak takaraysam helo iakusid sinam gnugaJ  .asorkus nad negokilgotkif
 atres iggnit gnay nimativ nad nietorp ,tardihmobrak gnudnagnem ,kane gnay
udnak .)5102,.namiduB( hadner gnay kamel nagn  
 
.2.2  sinaM gnugaJ namanaT igolofroM  
  aynpudih sulkis utas nad ,misumes namanat nakapurem gnugaJ
 56 malad nakiaselesid -  pahat nakapurem sulkis irad amatrep huraP .irah 07
trep kutnu audek hurap nad fitategev nahubmutrep  namanaT .fitareneg nahubmu
tupmur ilimaf kusamret gnugaj -  ilimafbus irad natupmur eaedaym  ilimaf auD .
 halada gnugaj nagned natakedreb gnay etnisoet   nad mucaspirt   agudid gnay
 namanat irad lasa nakapurem )5102 ,namiduB( gnugaj  .  kusamret gnugaj namanaT
 fitnevda raka ,lanimes raka utiay ,raka epit agit irad iridret gnay tubares namanat
 fitnevda rakA .oirbme nad alukidar irad hubmut lanimes rakA .aradu raka nad
utiay ,hawab gnilap ukub irad hubmut ini rakA .gnajnut raka aguj tubesid   ratikes
 raulek gnay raka halada aradu raka aratnemeS .hanat naakumrep hawab id mc 4
 raka nagnabmekreP .hanat naakumrep taked hawabret ukub hibel uata aud irad
 hanat  ria naadaek nad ,hanat narubusek ,sateirav irad gnutnagret gnugaj
 ,.onotraH nad onowruP(  .)5002  
( tadap nad sirdnilis kutnebreb gnugaj namanat gnataB dilos  nakgnades )
 saret anamid,saret helo isiret gnugaj namanat gnataB .gnabulreb aynmumu gnugaj
sakeb tapadret tubesret -  raul halebes iD .narutareb kadit gnay hulubmep sakeb
hulubmep sakreb halmuj   gnatab naktaugnem tapad aggnihes kaynab hibel uti
saureb gnugaj  namanat gnataB .namanat -  41 aynasaib saur halmuj nagned saur
8 aratna( - adebreb gnatab iggniT .)12 - sateirav kutnu mc 09 irad adeb -  sateirav
gnay sateirav uata hajneg rumureb   ,kednep sutibahreb c pop halam or ( n syam aeZ  
03 aratnaid aynah ayniggnit )atreve -  namanat nakaynabek nakgnades ,mc 05
05,1 aratna naiggnitek iaynupmem gnugaj - gnadak ,retem 3 -  gnay ada gnadak
.)7002 ,.gninuN( retem 3 irad hibel ayniggnit  
 nuad ,)5002( onotraH nad onowruP turuneM  nad gnajnamem gnugaj
ukub irad raulek - 8 irad iridrat nuad halmuj .gnatab ukub -  gnutnagret,naialeh 84
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 nad nuad hadil ,nuad kopmolek utiay ,naigab 3 irad iridret nuaD .aynsateirav
 nad kapolek aratnA .gnatab sukgnubmem aynmumu nuad kapoleK .nuad naialeh
aialeh  .kamelreb nad ulubreb ini alugiL .alugil tubesid gnay nuad hadil tapadret n
 .gnatab nad nuad kapolek malad ek kusam ria hagecnem halada alugil isgnuF
 utas malad hasipret gnay aniteb agnub nad natnaj agnub ikilimem gnugaJ
gab id hubmut natnaj agnub ,namanat  agnub nagnarak apureb namanat  kucup nai
 aniteb agnub nakgnadeS .sahk gnay amora nad gninuk anrawreb gnay iras kubres
 hapelep nad gnatab aratnaid ukub irad hubmut lokgnoT .lokgnot malad nususret
.nuad  
 
.3.2  sinaM gnugaJ namanaT hubmuT tarayS  
  id gnugaJ  id kiab hadner naratad id manatid nakaynabek aisenodnI
 ialum manatid tapad gnugaJ .isagiri hawas nupuam ,najuh hanat hawas ,nalaget
 000.1 aratna  naiggnitek ikilimem gnay iggnit naratad iapmas hadner  naratad irad
- repmeT .tual naakumrep sataid retem 008.1  namanat ikadnehekid gnay  ruta
12 aratna  gnugaj 0  C - 03 0 32 halada mumitpo rutarepmet ipatet nakA .C 0  C – 72 0  .C
 idajnem gnatab nakutnebmep malad gnitnep narepreb aguj irahatam naraniyneP
tikes halada gnugaj kutnu  kiabret gnay )Hp hanat namasaeK .hokok hibel  5,5 ra – 
 nakukalid tapad 5,5 irad gnaruk gnay Hp utiay masa tafisreb gnay hanaT .0,7
.)7002 ,.hamitahK( narupagnep  
 
.4.2  tafsoF turaleP iretkaB  
P aynhadner isatagnem  kutnu fitanretla  utas  halaS -  halada hanat aidesret
 utiay ,hanat igolonketoib nagned  sabeb pudih gnay hanat aiborkim naktaafnamem
 tapad atres kupup P nad hanat P nakturalem malad naupmamek ikilimem gnay
 turalep aiborkim itrepes hanat P pareynem malad raka nauakgnaj utnabmem
P pareynem upmam namanat aggnihes ,tafsof -  ipukucnem kutnu hanat
ek  emsinagroorkim nataafnameP .)4002 ,.oggnoG nad nidunasaH( aynnahutub
 adap P halasam isatagnem tapad nakparahid  kinagro nahab  nad tafsof  turalep
 nad kinagrona kupup naanuggnep nakenem tapad aguj gnay masam hanat
 narubusek naknahatrepmem kutnu nakulrepid  nad agajnem nagned hanat
naktakgninem tapad aggnihes hanat emsinagroorkim isgnuf naktakgninem  
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 ,.kkd agnotiR( nakupumep sativitkefe naktakgninem aguj  nad  arah  naaidesretek
.)5102  
 arah rusnu nakapurem hanat malad id tafsoF )3102( .kkd atsiraM turuneM
 rusnu naaidesreteK .namanat nahubmutrep sesorp igab gnitnep narepreb gnay
 id iapmujid kaynab gnay tafsof turalep iretkab helo utnabid hanat malad id tafsof
alep iretkaB .refsozir haread  itrepes )FPB( tafsof tur ps sullicaB  nad .  sanomoduesP
ps  raseb gnilap naupmamek iaynupmem gnay hanat emsinagroorkim nakapureM .
 upmam iretkaB .aidesret idajnem aidesret kadit gnay P nakturalem malad
masa nakiserkesnem - lpmok kutnebmem tapad gnay kinagro masa  nagned libats ke
noitak - masa nad hanat malad id P takignep noitak -  tapad kinagro masa
 tafsof awaynes kutneb aparebeb adap nataki nakhacemem nad Hp naknurunem
 uyahaR( hanat natural malad id tafsof naaidesretek naktakgninem naka aggnihes
.)4102 ,.kkd  
 aborkiM  ialum ,namanat narakarep ratikesid pudih tafsof turalep
 nagned natiakreb aynaadarebek ,mc 52 namaladek iapmas hanat naakumrep
 malad aynsativitka atres isalupop ihuragnepmem naka gnay kinagro nahab halmuj
ces narakarep haread taked pudih gnay aborkiM .hanat  fitka hibel sigoloisif ara
 emsinagroorkiM .narakarep haread irad huaj pudih gnay aborkim gnidnabid
 gnitniG( rimahk uata setesimonitka ,rumaj ,iretkab apureb tapad tafsof turalep
 .)6002 ,.kkd  
afsof turalap iretkab isalupop halmuJ )4102( .kkd uyahaR turuneM  malad t
masa nad hanat  Hp ,nagnukgnil isidnok helo ihuragnep id hanat -  kinagro masa
 nagned gniries hanat malad tafsof nakturalem natapeceK .hanat malad id ada gnay
 takgninem tafsof nasapelep nad aynsusuhk tafsof turalep iretkab iauses gnay Hp
gninem nagned .larten ek masa irad  Hp ialin ayntak   P turalep iretkab naanuggneP
 kadit ,igrene tameh nial aratna naluggnuek iaynupmem itayah kupup iagabes
gnil iramecnem -  gnay P naturalek naktakgninem utnabmem upmam ,nagnuk
 helo kupup P aynparejret ignalahgnem ,parejret rusnu -  nad parejnep rusnu
lA satisisot ignarugnem +3 eF , +3  nM nad +2   .masam hanat adap namanat padahret
sinej adaP -  anerak namanat nahubmutrep ucamem tapad ini aborkim utnetret sinej
anerak raka negotap isartenep nahanem atres ,hubmut rutagnep taz naklisahgnem  
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kitoibitna awaynes naklisahgnem nad raka isasinolokgnem upmam ini aborkim  
)8002 ,.itnasruN( . 
 
.5.2  )P( rofsoF kupuP  
  ,tujnal aidats iapmas P rusnu nakosap nakhutubmem gnugaj namanaT
 tahilret naka tafsof nagnarukek alajeG .adum hisam  namanat taas aynsusuhk
 kajes namanat libmaid muilak raseb halmujeS .tutul iggnites namanat mulebes
.)5102 ,.namiduB( naagnubmep iaseles iapmas tutul iggnites namanat   )P( rofsoF
 nad nahubmutrep kutnu gnitnepret gnay orkam arah rusnu utas halas nakapurem
desreteK ,namanat iskudorp  ihuragnepmem hanat id rofsof rusnu naai
les nakutnebmep adap namanat nahubmutrep -  kitametsirem nagniraj id urab les
 nagnabmekrep nad nahubmutrep sesorp utnabmem tapad aggnihes ,namanat
es sitetnisotof sesorp gnukudnem aguj rofsoF .)2102 ,.kkd ainaT( namanat  aggnih
 naka tubesret tatnisotof naidumek ,kaynab nikames naklisahid gnay tatnisotof
  gnatab kutnebmem nakanugid kutnu namanat fitategev naigab ek nakisakolsnartid
 nahurulesek araces namanat gnirek tobob naktakgninem tapad aggnihes nuad nad
,.kkd itawinsuG(   .)8002 nahab nairebmep halada nakupumeP -  taz uata nahab –  taz
 rusnu nadaaek ipakgnelem kutnu namanat ihubmut id gnay hanat kelpmok adap
.aynmalad id gnudnakret pukuc kadit gnay hanat malad arah   rusnu nagnarukeK
 nuad ipet ,lidrek nahubmutrep nakbabeynem aynasaib namanat adap rofsof
 nakbabeynem asaib namanat adap rofsof rusnu nahibelek nakgnades ,natalkocek
 nad ,)uC( agabmet ,)eF( iseb itrepes orkim rusnu amaturet nial rusnu napareynep
t )nZ( gnes .uggnagre  
 kutnu gnitnep tagnas P isgnuf awhab nakataynem )1102( rawanuM
 tabmahgnem tagnas P natahakek akam namanat emsilobatem nad nahubmutrep
 sisongaidid tilus hibel P natahakek ,namanat nagnabmekrep nad nahubmutrep
anerak ,K uata N natahakek nakgnidnabid   nakkapmanem kadit aynasaib namanat
alajeg -  adap P natahakek alajeG .lidrek nahubmutrep niales ,salej gnay alajeg
 nad gnatab nagned iadnatid ,aynlasim sibuk nad gnugaj ,namanat sinej aparebeb
 nakasamep ,ugnu anraw idajnem gnabmekreb nad nauribek uajih nuad
tabmahret nahubmutrep  . )8002( ojdetuS turuneM ,  rofsof libmagnem namanat
 utiay ,tikides tagnas
 
�   kutnu halada rofsof isgnuF .nakireb id gnay irad % 02
 ,ijib nad haub ,agnub nakutnebmep ,nimubla nakutnebmep, les nahalebmep
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repmem ,haub nagnatamep tapecrepmem  ,raka nagnabmekrep kutnu gnatab tauk
 .ayniagabes nad  
 nad remirp tafsofohtro noi kutneb malad namanat libamaid rofsof rusnU
H( rednukes  2 OP 4 – OPH uata 4 
2-  ihuragnep id ini noi audek napareynep isroporP .)
 pareynem kaynab hinel namanat ,hadner Hp adap )1( : namanat narakarep aera Hp
 noi tafsofohtro  irp Hp adap )2( ,rem   rednukes tafsofohtro noi iggnit hibel gnay
 rofsof kutneB .namanat paresid kaynab hibel gnay  namanat paresid gnay nial
 halada tafsoforip   nad tafsofatem  .)5002 ,.haifanaH (  
 
 01  
 
.III  EDOTEM NAD IRETAM  
 
.1.3  utkaW nad tapmeT   
 ini naitileneP  halet   nainatreP satlukaF naabocrep nahal id nakanaskalid
uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP nad   katelret gnay
mK 511.oN satnarbeoS R.H .IJ id . aP uraB gnapmiS naharuleK 81  ,man
 ,urabnakeP napmaT natamaceK nalub adap  rebmeseD  tereM iapmas   9102 . 
.2.3  talA nad nahaB   
 gnugaj hineb halada ini naitilenep adap nakanugid gnay nahaB   sinam
 aznanoB sateiraV 1F , )P( rofsof kupup   uata PST , I tafsof turalep iretkab nalukon  
( setecymonitcA  ps  ) irad  muirotarobaL   MEP satlukaF   nakanreteP nad nainatreP  NIU
uaiR AKSUS s ,lCK nad aerU , tala nakgnade -  naitilenep malad nakanugid gnay tala
p ,lukgnac halada ini  ,naretem ,gnara  ,gnitnug  ,lagut ,rebme ,siraggnep ,robmeg
.nevo nad aremak ,silut tala ,kitsalp ilat ,latigid nagnabmit  
.3.3  igoledoteM   
  kacA nagnacnaR nakanuggnem ini naitileneP leK  iridret )KAR( kopmo
kaf non irad rot lai  nad  4 olek kopm   sisod farat 5 nagned  ,52 ,0( P kupup  ,57 ,05
)001  
D0  =  nairebmeP 001   nalukonI lm FPB  ( PST kupup nairebmep apnat  iagabes )
lortnok  
D₁  = % 52  7,0(  g p )namanat/ PST kupup nairebme  001 +   FPB nalukonI lm  
D₂  05 = % 4,1(  g p )namanat/ PST kupup nairebme  001 +   FPB nalukonI lm  
D   3  % 57 = 1,2(  g )namanat/  p PST kupup nairebme  001 +   FPB nalukonI lm  
D4  =  001 % 8,2(   )namanat/g  narujna sisod PST kupup nairebmeP( FPB apnaT )  
              katep 02 tapadret aggnihes ,ilak 4 kaynabes gnaluid naukalrep paiteS
paiteS .naabocrep  61 irad iridret naabocrep katep   tinu d aggnihes ,namanat  mala
 023 tapadret ini naitilenep .namanat  
,kopmolek kaca nagnacnar reinil ledoM  :utiay  
= ji Y
 
 𝜇 � 𝑖𝛼 � 𝑗𝛽 � 𝑗𝑖𝜀  
4,3,2,1 =i  
3,2,1 =j  
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: nagnareteK  
ek farat adap naukalrep adap natamagnep lisaH : ji Y - ek nagnalu nad 1 -j 
 
𝜇 hagneT ialiN :  
𝑖𝛼  ek naukalrep huragneP : -i 
𝑗𝛽  ek kopmolek huragneP : -j 
𝑗𝑖𝜀  ek naukalrep talaG huragneP : - ek nagnalu nad i -j 
4.3 .      naitileneP naanaskaleP  
.1.4.3   nahaL napaisreP   
  amlug irad manat laera nahisrebmep nad nakukalid namananep mulebeS
asis nad - asis  .)STO( anrupmes hanat halo nakukalid naidumek ,namanat  
lukgnacid arac nagned nakukalid hanat nahalogneP   nad mc 03 malades
 .ria nad arah rusnu libmagnem namanat raka nakhadumem kutnu nakrubmegid
 naruku nagned nakatep taubid ayntujnaleS  m 4,2 x m 53,1 mc 03 iggnit  saul nad ,
m 57,9 x m 01,21 nahal  nad ,mc 05 nagnedeb ratna karaj ,  esaniard narulas taubid
 .nahal id nagnaneg idajret kadit raga  
.2.4.3  manaT nahaB napaisreP   
ineb utiay nakanugid gnay manat nahaB sinam gnugaj h  (  syam aeZ
sac atarahc   )truts  sateiraV  aznanob  .1F  
  .3.4.3 lebaL nairebmeP   
  adap lebal nakirebid uluhad hibelret nakukalid namananep mulebeS
gnisam -  naujutreb ini lebal nairebmeP .naukalrep nagned iauses katep gnisam
id natamagnep nad namananep malad nakhadumem kutnu  .nagnapal  
.4.4.3  namananeP   
  nakanuggnem nagned nakukalid namananeP  manat gnabuL .lagut  lagutid
,mc 3 namaladek nagned  ap nad hineb ritub 2 isireb gnabul pait nad  2 rumu ad
asisid namanat uggnim  nakukalid namananeP .gnabul rep namanat 1 aynah nak
 02 x 07 manat karaj naanuggnep nagned .mc  
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.5.4.3   naukalreP nairebmeP   
  naamasreb nakirebid PST kupup kutneb malad tafsof kupup naukalreP
 adap FPB nairebmep nagned P .manat gnabul  FPB nairebme aud ek gnay  
lm 05 kaynabes  rumu adap nakukalid  namanat  irah 03  .manat haletes  
.6.4.3   naarahilemeP    
   nataigeK  .nanubmubmep nad ,nagnaiynep ,namariynep itupilem ini  
.a  namariyneP  
       igap id utiay irahes ilak aud kaynabes nitur araces nakukalid namariyneP
alid namariyneP .irah eros nad irah  nad robmeg nakanuggnem nagned nakuk
.gnales  nok nagned nakiausesid namariyneP  ,babmel hadus hanat akiJ .acauc isid
marisid ulrep kadit namanat . 
.b  nagnaiyneP  
 nat adap nakukalid nagnaiyneP  rumureb gnay nama 2-  haletes uggnim 3
m nagned manat id asib uata lukgnac nakanuggne bac  araces nagnat nagned tu
.launam   naujuT irad  ep n  nagnaiy halada  kutnu  iradnignem  aynidajret   nagniasrep
aratna  namanat  nagned  amlug  nad  kutnu  naktapadnem  rusnu  arah  nad  .ria  
.c  nanubmubmeP  
  arac nagned TSM 4 rumureb namanat taas adap nakukalid nanubmubmeP
a nubminem ek kian gnay gnugaj namanat rak   nagned naakumrep sata  .hanat
 kadit namanat aggnihes hanat marekgnecnem namanat raka taubmem aynnaujuT
.gnacnek nigna apretid taas hobor  
.d  nakupumeP  lCK & aerU  
    maladid ada gnay arah rusnu nahabmanep nagned nakukalid nakupumeP
atar narujna sisoD .hanat -  utiay ratkeh rep atar  001 nad ,aerU ah/gk 002 gk ah/  
lCK nad aerU .lCK  2/1 nakirebid  H 41 adap naigab TS  H 03 nad ST. 
.7.4.3  nanenameP   
  haletes irah 47 rumureb namanat haletes nenapid sinam gnugaj namanaT
 utiay ,manat 09 )gnugaj leggnaj sukgnub( tobolek taas adap -  anrawreb %59
 anrawreb talikgnem aynijib hunep isiret lokgnot atres adum talkoc aggnih gninuk
 .gniregnem hadus gnugaj gnatab nad gninuk  arac nagned nenapid gnugaJ
ayngnatab irad gnugaj lokgnot nakhatamem  awsirK( .)6102 ,kkd orotn  
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.5.3     natamagneP retemaraP  
.1.5.3   J namanaT iggniT )mc( gnuga   
 namanat iggnit natamagneP   rukugnem arac nagned nakukalid  naigab irad
 .naretem nakanuggnem namanat iggnitret gnuju iapmas gnatab lakgnap
 2 rumureb namanat taas adap ialumid narukugneP  )TSM( manat haletes uggnim
aw lavretni nagned ,natnaj agnub lucnum iapmas 1 narukugnep utk  ilakes uggnim  .
D ata  id gnay halo   atad halada .TSM 6 rihkaret  
.2.5.3   T nuaD gnajnaP )mc( gnajnapre  
  najnapret nuad natamagneP  namanat taas nakukalid g  gnugaj  umureb  r  2
uggnim  ,)TSM( manat haletes  P  nakanuggnem narukugne retem  ,  lavretni nad
w 1 narukugnep utka  ggnim TSM 6 iapmas ilakes u . 
.3.5.3  D halmuJ )ialeh( nua   
   gnay nuad hurules gnutihgnem nagned nakukalid nuad halmuj natamagneP
gnisam adap lucnum halet - nagnutihgneP .lepmas gnisam   namanat taas nakukalid
nagned itamaid suret nad ,)TSM( manat haletes uggnim 2 rumureb halet   lavretni
1 utkaw  ilakes uggnim  iapmas  TSM 6 . 
.4.5.3   D rabeL nua  rabelreT  )mc(  
  P nakukalid ini nuad rabel narukugne   uggnim 2 rumureb namanat taas
manat haletes  nagned  1 utkaw lavretni  es uggnim .TSM 6 iapmas ilak  
.5.5.3  B retemaiD gnata  )mc(  
  gnatab rakgnil gnajnap rukugnem arac nagned iuhatekid gnatab retemaiD  
j nakanuggnem nagned gnugaj namanat hagnet )mc( nautas nagned gnoros akgna , 
 aynah nad   rukuid .TSM 6 rumu adap  
.6.5.3   toboB T rep tobolekreB gnugaJ g( lokgno ) 
         nagned nakukalid lokgnot rep tobolekreb gnugaj tobob natamagneP
gnisam gnabminem -  nakanuggnem nenapid haletes gnugaj lokgnot gnisam
.latigid nagnabmit  
.7.5.3  T rep toboleK apnaT gnugaJ lokgnoT toboB g( lokgno ) 
     haletes nakukalid lokgnot rep tobolek apnat gnugaj lokgnot natamagneP
tubmar nad tobolek irad gnugaj nakhisrebmem arac nagned nanenamep -  tubmar
abmitid lokgnot naidumek ,lepmenem gnay kitilana nagnabmit nakanuggnem gn . 
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.8.5.3     )g( namanaT hasaB tareB  
   tareB asab h namanat   nakukalid  haletes  namanat  nenapid  gnatab naidumek
gnotopid gnugaj  .gnarap nagned  
.9.5.3    ireK tareB gn  )g( namanaT   
                ,gnirek iapmas rumejid gnugaj namanat haletes gnabmitid gnirek tareB
 gnutnagret uata irah 3 nakukalid narumejneP .sanap naadaek  
.6.3  A ataD sisilan  
 adebreb naukalrep ,avonA ijU nakukalid gnutihid natamagnep lisah ataD
 aumeS .%5 naayacrepek takgnit nagned nacnuD tujnal ijU nakukalid atayn
.SAS margorp erawtfos nakanuggnem nagned nakukalid nagnutihrep  
             lebaT  .1.3 magaR kidiS sisilanA  
 rebmuS
magaareK  
)KS(  
 tajareD
 sabeB
)BD(  
 halmuJ
 tardauK
)KJ(  
 tardauK
 hagneT
)TK(  
 
gnutiH .F  
 
lebaT .F  
%5  %1  
 kopmoleK  
P naukalre  
talaG  
r-1 
d-1 
r( - d( )1 - )1   
KKJ  
PKJ  
GKJ  
KTK  
GTK  
 
GTK/KTK  
 
 
  
 
 
 
 
 
latoT  dr-1 TKJ      
 
: nagnareteK  
= )KF( iskerok rotkaF …Y 2    
                                      dr  
 = )TKJ( latoT tardauK halmu
 
 kji Y ∑  2 – KF  
 tardauK halmuJ PKJ( naukalreP  = )  ∑ Yi ..
2   –  KF  
           r  
 = )KKJ( kopmoleK tardauK halmuJ ..Y ∑ k
 2 –  KF  
             d    
halmuJ   TKJ = )GKJ( talaG tardauK –  PKJ – KKJ  
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.V  PUTUNEP  
 
.1.5    nalupmiseK  
    naukalreP turaleP iretkaB   PST kupup % 05 + lm 001 tafsof  eb kadit  adebr
 retemarap aumes adap % 001 PST kupup nairebmep naukalrep nagned atayn
( natamagnep namanat iggnit , t nuad gnajnap  ,gnajnapre ,nuad halmuj  abel  nuad r
,rabelret  ,tobolek nagned namanatrep haub tobob ,gnatab retemaid   gnugaj tobob
eb nad namanat hasab tareb ,tobolek apnat namanat gnirek tar ), itrareb gnay    FPB  
bid gnay  nakire ugnem upmam nakgnar   kupup naanuggnep PST  05 rasebes  .%  
 
.2.5     naraS  
          nU sinam gnugaj namanat iskudorp nad nahubmutrep naktapadnem kut  
 nakukalid tapad  nagned rezilitrefoib isakilpa   nad sisod nagnarugnep abocid ulrep  
ap nad  FPB  retemarap adap nakujutid aynretemar .fitareneg  
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AKATSUP RATFAD  
 
 
,.N .I ,ayajidA  nad   .4102 .edaM .I  tafiS padahreT kinagrO kupuP huragneP
gnugaJ lisaH nad nahubmutreP ,hanaT  igolonkeT naijakgneP ialaB .
1.ilaB )PTPB( nainatreP - .lah 21  
   .5102 .H .namiduB  manatreB seskuS  gnay nainatreP satidomoK gnugaJ
nakijnajneM .lah 602.atrakaygoY.sserp urab akatsup ,  
102  .)SPB(  kitsitatS  tasuP  nadaB 6.  idaP kitsitatS nagnaP namanaT ievruS lisaH
ivorP ajiwalaP nad lah 27 .urabnakeP .5102 uaiR isn . 
,.idrafuS ,imatsuB  nad   .2102 .raithkaB  nakupumeP isneisifE nad araH napareS
 .lakoL sateiraV idaP nahubmutreP atreS tafsohP  nemejanaM lanruJ
 nahaL ayadrebmuS 951 : )2( 1 - .071  
 setecymonitcA fo stceffA citsinogatnA .4102 .ibadaaS.M.A nad A,.E.S ,tiehkaB
smraF dnalsI ituT morf detalosI   muirasuF tsniagA )naduS lartneC(
 .sugnuF cinegohtapotyhp a mutcefisnaV.ps.f murofysxO  lanoisanretnI
hcraeseR decnavdA fo lanruoJ 411:)2( 2 , - 021  
  rumaJ nad iretkaB isnetoP ijU .7102 .itutsaidiW .L nad ikusaB ,.P.R ,iweD
raleP P halmuJ naktakgnineM malad tafsoF tu -  tafluS hanaT adap aidesreT
 .masaM taeP irgA 72 : )1(81 . - .53  
 padahret kinagrO kupuP nad azirokiM nairebmeP .7102 .inairaH .F nad atilrE
( sinaM gnugaJ namanaT iskudorP nad nahubmutreP syam aeZ  .) muirgA  .
862 : )3( 02 - .272  
itrainuY  ,.N.B ,nitairtiF ,  ,.A  ,.S.F ,haizuaF ,.O ,inayluM  araiT .D.M nad 02 . 90  .
 hurageP  P padahret tafsoF kupuP nad tafsoF turaleP emsinagroorkiM
 ,tafsoF turaleP emsinagroorkiM isalupoP ,esatafsoF sativitkA ,aidesreT
 lisaH nad namanaT P isartnesnoK ( ogoG idaP L avitaS azyrO  adap ).
 .lositlU arutlukirgA lanruJ  012 : )3( 02 . – .512  
 
 ,.N.B ,nitairtiF ainuY itr , .A   turaleP aborkiM hurageP .3102 .initkumruT .T nad
 ,hanaT tafsoF padahret hubmuT rutagneP taZ lisahgneP tafsoF
 gnugaJ lisaH nad nahubmutreP S atre   hanaT adap P kupuP isneisifE
 nainatreP satlukaF hanaT umlI nasuruJ .naitileneP naropaL .lanigraM
gnademuS ,rognanitaJ .narajdajdaP satisrevinU . 
.6102 .itayadihruN .T naD .W ,nitahilsuM ,.N ,isuadriF   isanibmoK huragneP
 nad Hp padaheT tafsoF turaleP iretkaB itayaH kupuP awabmeP aideM
 .hanaT malad rofsoF araH rusnU stI ineS nad sniaS lanruJ  :)2( 5  7332 - 
.0253  
anitsugA ,.N.B ,nitairtiF , .M   .7102 .hasredniH .R nad  turaleP iretkaB isalupoP
P ,tafsoF -P   fpM isakilpA helo ihuragnepiD gnay gnugaJ lisaH nad laisneto
p .rognanitaJ slositlU ada  ,aigolorgA   6 57 :)2( - .38  
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 ,.B .C .R ,gnitniG ,itawsaraS  ,.R    nad  kinagrO  kupuP  .6002 .nesuH .E nad
drebmuS  nagnabmegneP nad  naitileneP  raseB  ialaB  .itayaH kupuP   aya
.rogoB .nainatreP nahaL  
 
R nad aitaF .E .M .N ,itawinsuG   namanaT lisaH nad nahubmutreP .8002 .feirA .
gnalA sopmoK nairebmeP nagned  gnugaJ -A  .gnal ,imonorgA lanruJ   21
32 :)2( - .72  
 .5002 . A . K ,haifanaH  rasaD - hanat umli rasad  .sreP ilaW ajaR .  063 .atrakaJ
.lah  
 nad itayaH kupuP sineJ nairebmeP .5102 .nelesxE .M nad N rimA ,.E ,itnayawaH
 sinaM gnugaJ namanaT iskudorP nad nahubmutreP padahret aynhuragneP
(  syam aeZ  .kabeL hanaT id )trutS atarahccas liforolK 23 : )1( 01 . - .53  
 nad tafsoF turaleP aiborkiM nataafnameP .4002 .M oggnoG ,.B nad nidunasaH
 )lositlU( hanaT rofsoF napareS ,aidesreT tafsoF nakiabreP kutnu azirokiM
 nad  .)lositlU adaP( gnugaJ lisaH nad umlI lanruJ -  nainatreP umli
 .aisenodnI 8 : )1( 6 - .31  
Hayati,  .E H.A ,.  Ahmad dan C T.  . Rahma  .0102 .n R se pon jag nu g m na  si (Zea mays 
s ca ch ara t  a s trut ) et rh ada  p Pen gg aanu n Mulsa dan Pupuk Org na  .ki  lanruJ
atsirgA 12 :)1(4 , - .42  
 nahubmutreP aideM isamitpO .5102 .amrI  regin sulligrepsA  nagned
 .gnokgniS gnupeT nakanuggneM ispirkS  .  iregeN malsI satisrevinU
.rasakaM .niddualA  
 .7002 .N ,hamitahK P namanaT ayadiduB .nagna   .aratnasuN iridnaM ayraK
.atrakaJ  .lah 44  
agneP .6102 .S .R ,ainruK ONK kupuP sisoD nairebmeP hur 3 t  padahre
sinaM gnugaJ namanaT muilaK napareS nad iskudorP ,nahubmutreP   aeZ(
 atarahccaS syaM trutS )  . .ispirkS  .gnupmaL satisrevinU nainatreP satlukaF  
 nad kinagrO kupuP nairebmeP .6102 .irahaB .S nad inayirfaS .E ,.H ,orotnawsirK
( sinaM gnugaJ namanaT adap KPN kupuP  .)trutS atarahccaS .L syam aeZ
1 : )1( 11 , liforolK lanruJ -6. 
 ,.P.A ,iratseL namraS ,.S ,   kinagronA kupuP isutisbuS .0102 .irawsardnI .E nad
( sinaM gnugaJ namanaT atoK hapmaS sopmoK nagned  syam aeZ
S atarahccaS trut  .) sniaS ireS ibmaJ satisrevinU naitileneP lanruJ  :)2(21 ,
1- .6  
 nad hanaT narubuseK .1102 .A ,rawanuM .rogoB .sserP BPI .namanaT isirtuN  
 kupuP nairebmeP huragneP .5102 .avesoY .S nad itteY .H  ,.S.A.R ,analuaM
 isahkoB d  KPN na t  nahubmutreP padahre d  gnugaJ namanaT iskudorP na
( sinaM turts atarahccas  syam aeZ  .) atrepaF moJ lanruJ 2 :)2(2 , - .41  
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 ,.M miaN treP .7102 . d nahubmu  nairebmeP iulaleM adirbiH gnugaJ iskudorP na
 5 .nainatreP satlukaF igolonketorgA idutS margorP .riaC kinagrO kupuP
.)1(  
 isalosI lisaH tafsoF turaleP iretkaB .3102 .adniL.R nad,hamitohK.S ,.E ,atsiraM
soziR sineJ agiT irad iP namanaT ref ( hapiN gnas p asuM ara  .rrav acaisid
hapiN  .gnawakgneS atok id ) .J  tnoibotorP 39 :)2( 2 , - 101  
,gninuN  niddurfayS .A .S .  namanaT igolofroM .7002 .itranuS.S nad ,.idneffE .R ,
 .soraM ailaereS namanaT naitileneP ialaB .gnugaJ nahubmutreP esaF nad
 nemetrapeD ,nagnaP namanaT nagnabmegneP nad naitileneP tasuP
 .nainatrep lanruJ   ,gnugaj 61 : )2( 8 - .82  
reteK .0102 .S .R .W ,noitusaN ( gnugaJ namanaT nopseR nad P araH naaides  aeZ
syam    onauG  nairebmeP  tabikA A  nanubmaT  lositlU  hanaT  adap  ).L
 .)FPM( tafsoF  turaleP  emsinagroorkiM nad ispirkS   satisrevinU  .
lah 94 .nadeM .aratU  aretamuS . 
,adnaN  nad anaidraM itiS ,.E  P niwrE  iagabreB nairebmeP huragneP .6102 .
nirU riaC kinagrO kupuP isartnesnoK  nahubmutreP padahret gnibmaK e
d ( sinaM gnugaJ namanaT iskudorP na S syam aeZ  atarahcca  .)trutS
amketorgA .aerA nadeM satisrevinU ,nainatreP satlukaF .1 ,  
P .8002 .I ,itnasruN etkaB huragne t tafsoF turaleP ir  tafsoF naidesreteK padahre
 .namanaT nahubmutreP nad ibmaJ irahgnataB satisrevinU haimlI lanruJ  
( 8. 2  44 : ) - .94  
 .5002 .onotraH .R nad onowruP U gnugaJ manatreB luggn S  rabeneP :  .ayadaw
.atrakaJ  
T .5102 .suraB .N .H nad ettE .A ,.I ,atsaP  lisaH nad nahubmutreP paggna
( sinaM gnugaJ namanaT L syam aeZ  iagabreB isakilpA adap )atarahccaS .
 .kinagrO kupuP  ,sibketorgA lanruJ 861 :)2(3 - .771  
 tafsoF turaleP iretkaB kitsiretkaraK nad isalupoP isalosI .2102 .S ,isgninawruP
 nad narakareP hareaD adap .artamuS ulukgneB irad hanaT   ,gniL .keT .J
101:)1(31 - 801  
.5102 .nidurhaB nad .rahsnA .M .R ,namhaR   ,tafsoF turaleP iretkaB isakilpA
 iretkaB t azirokiM nad negortiN tabmaneP  namanaT nahubmutreP padahre
( iabaC  munnA mucispaC L ).  . e-J sibketorgA .   613 : )3( 3 – .823  
 .7002 .aidemorgA iskadeR adirbiH gnugaJ ayadiduB   .akatsuP aidemorgA.TP .
.lah 84 .atrakaJ  
 aborkiM helo P kutneB nahabureP .5102 .gniribmeS .M nad ,gnatniB ,.M agnotiR
afsoF turaleP P padahret kinagrO nahaB nad t -T  iskudorP nad aidesre
( gnatneK .musorebut munaloS  ispurE kapmadreT losodnA hanaT adap ).L
 .gnubaniS gnunuG  .igolonketorgA lanruJ 1461:)1( 4 - .0561  
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 .suisinaK .hanaT narubuseK umlI .1102 .onowuY .W .N nad .A ,makramsoR
.lah 422 .atrakaygoY  
.4102 .osotnaS .B nad ,rutsaM ,.F ,uyahaR   turaleP iretkaB talosI aparebeB isnetoP
 miznE sativitkA nakrasadreB rumiT awaJ id ubeT nahaL lasA tafsoF
 .esatafsoF irtsudnI kayniM nad tareS ,uakabmeT namanaT niteluB  )1( 6 .
32:
 
.13−  
kupuP huragneP .8102 .hamusukidairuS .A nad .itawaiteS . R . M ,.A ,anaR  
, tafsof turalep iretkaB isalupoP padahret kinagronA nad itayaH  
kinopordiH tamoT lisah nad ,)P( tafsof nagnudnaK .  ,itajdoiB lanruj )1( 3   :
 51 – .22  
 ,.H.D ,hamilsuM ,.S ,inaimsI .E ,inuyamhaR  .N.M nad ,.I.D.E ,gnejuliW
iV nad kitsiretkaraK .8102 .holluqziR  tafsoF turaleP iretkaB talosI satiliba
 .tiloeZ nad sopmoK awabmeP nahaB malaD J  nad sniasorgA lanru
igolonkeT  23 : )1( 3 - .lah 83   
 .8002 .M .M ,ojdetuS 8 nakateC .nakupumeP araC nad kupuP  .atpiC akeniR .
 .atrakaJ .lah 471  
2102 .hanitruS nad .L ,atirpeS  .  nairebmeP tabikA sinaM gnugaJ namanaT nopseR
H nedloG sneiT .tsevra  ,nainatreP haimlI lanruJ  1 :)2(8 -  .lah 5  
 isilsanA edoteM .7002 .tilakgnunamiS.M.D.R nad ,nesuH .E ,.R ,itawsaraS
nagnabmegneP nad naitileneP raseB ialaB .hanaT igoloiB   ayaD rebmuS
 nahaL .taraB awaJ .nainatreP  
 K nad P nakupumeP huragneP .2102 .A.N ,naigaiS t  nahubmutreP padahre
( tiwaS apaleK namanaT sisnenniug siealE  caJ k  .amatU natibibmeP id )
 .ispirkS .rogoB .rogoB nainatreP tutitsnI nainatreP satlukaF  
 tabmahgneP .4102 .ohjrahiM .A .P nad ,.S .H .yddA ,.S .M .A .A ,ahtyllaS
 ni araceS arovotoraC.sbuS arovotoraC ainiwrE padahret setecymonytcA
 .ortiV nainatreP haimlI alakreB  07:)4(1 - .27  
et itayaH kupuP nairebmeP huragneP .2102 .iduB .S nad ,anitsA ,N ,ainaT   padahr    
  .gninuK hareM kilosdoP hanaT adap imeS gnugaJ lisaH nad nahubmutreP
 .nainatreP awsisahaM sniaS  lanruJ 01 :)1( 1 - .51  
 
   .nayidahaR .A nad ,.atnimuR ,.Y.F onoskaciW ,.N.B nitairtiF ,.A ,niduyhaW
( gnugaJ namanaT snopseR .7102 m aeZ  sya  tabikA ).L  kupuP nairebmeP
 adap tafsoF turaleP aborkiM itayaH kupuP isakilpA utkaW nad tafsoF
 .rognanitaJ slositlU  isavitluK lanruJ 642 : )1( 61 - .452  
 
 
 
 
 23  
 
 
 1F aznanoB sateiraV sinaM gnugaJ ispirkseD .1 naripmaL  
 lasA   dnaliahT deeS tseW tsaE :  
 halisliS  G : - G x )F( 621 -  )M( 331  
 sateirav nagnoloG   laggnut gnalis adirbih :  
 kutneB  namanat   kaget :  
 namanat iggniT   022 : –  mc 052  
 raka nataukeK  
 asawed namanat adap  
 tauk :  
 nanahateK  
 nahaberek padahret  
 nahat :  
 gnatab gnapmanep kutneB   talub :  
 gnatab retemaiD   0,2 : –  mc 0,3  
 gnatab anraW   uajih :  
 nahaubmep sauR   5 : –  6  saur  
 nuad kutneB   kaget kaga gnajnap :  
 nuad narukU   0,58 gnajnap : –  ,mc 0,59    
 5,8 rabel –  mc 0,01  
 nuad ipeT   atar :  
 nuad gnuju kutneB   picnal :  
 nuad anraW   aut uajih :  
 nuad naakumreP   ulubreb :  
 )lessat( ialam kutneB   nususreb kaget :  
 )rehtna( ialam anraW   gnineb hitup :  
 tubmar anraW   adum uajih :  
 agnub raulek ialum rumU
 aniteb  
 55 : –  manat haletes irah 06  
 nenap rumU   27 : – 7  manat haletes irah 4  
 lokgnot kutneB   sirdnilis :  
 lokgnot narukU  gnajnap :   0, 02 –  ,mc 0,22
 3,5 retemaid –  mc 5,5  
 lokgnot rep tareB  
 tobolek nagned  
 764 : –  g 594  
 lokgnot rep tareB  
 tobolek apnat  
 003 : –  g 523  
 lokgnot halmuJ  
 namanat rep  
 1 : –  lokgnot 2  
 lokgnot iggniT  
 hanat naakumrep irad  
 08 : –  mc 511  
 anraW  tobolek   uajih :  
 ijib siraB   tapar :  
 ijib anraW   gninuk :  
 ijib rutskeT   sulah :  
 ijib asaR   sinam :  
 alug radaK   31 : –  xirbo 51  
 ijib sirab halmuJ   61 : –  sirab 81  
 33  
 
 ijib 000.1 tareB   571 : –  g 002  
             lokgnot napmis ayaD  
     nagned  uhus adap tobolek         
 92 gnais( ramak –  ,Cº13
 52 malam –  )Cº72  
 3 : –  nenap haletes irah 4  
 lokgnot lisaH  
 tobolek nagned  
 0,33 : –  ah/not 5,43  
 ratkeh rep isalupop halmuJ   hineb 2( namanat 000.35 :
 )gnabul rep  
 hineb nahutubeK  
 ratkeh rep  
 4,9 : – gk 6,01   
 nagnareteK   id kiab nagned isatpadareb :
 nagned iggnit naratad  
    009 edutitla –  lpd m 002.1  
 lusugneP   deeS tseW tsaE .TP :
 aisenodnI  
 itileneP   tseW tsaE( polhtoL miJ :
 namikuT ,)dnaliahT deeS  
    rahoK ludbA nad idisiM
 deeS tseW tsaE .TP(  
    )aisenodnI  
  
rebmuS  : ffatS*  DNR  TP  sanetnI ISIB ,lanoi  .kbT   dotnaifiR zizA helo naksopiD
.3102  
lebaL  0102 sinsibirgA :  
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kopmoleK kacA nagnacnaR naitileneP nagaB  .2 naripmaL  
 
                           VI                        III                         II                           I  
                                                 
 
                           
 
 
                        
 
 
                   
  
 
 
 
 
: nagnareteK   
 III ,II ,I VI,  kopmoleK  =   
D0      = 001 nairebmeP   nolukonI lm FPB  PST kupup nairebmep apnat   ( )lortnok  
D1        = 2 ( % 5 7,0  g  )namanat/ PST kupup nairebmeP  001 +   FPB nalukonI lm  
D₂        05 = ( % 4,1  g PST kupup nairebmeP )namanat/ 001 +   FPB nalukonI lm  
D           3 ( % 57 = 1,2  g PST kupup nairebmeP )namanat/  001 +   FPB nalukonI lm  
D           4 =  001 % ( 8,2   )namanat/g  narujna sisod  nairebmeP( PST kupup  apnaT ) FPB  
 
 
 
 
D4  
 
D2 D0 
D0 D2 D1 
D1 D3 
D2 D2 
D4 
D3 
D3 
D0 D4 
D0 
D4 
D1 
D1 
D3 
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.3 naripmaL  neD  ha natamagneP  adaP  namanaT  gnugaJ  sinaM  
 
 mc 02      01 mc  
X X X X 
mc 07  
 
   X         X                           X  X  
  
 
X X   X X 
 
 
X X X X 
                m 53,1  
 
  :nagnareteK  
 
gnugaJ = X  
• anraW  gninuk  nakgnabmalem  natamagnep  adap  namanat  gnugaj  
• karaJ  mc 02 x mc 07 manat  
• narukU  m 53,1 x m 4,2 tolp/nagnedeb  
• karaJ  ipet  mc 03 x mc 03 nagnedeb  
 
 
 
 4,2 m 
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.4 naripmaL   kupuP sisoD nagnutihreP gnadnaK  
.a  nagnutihreP  sisoD  ah/not 02 gnadnak kupup  
 ah 1  m 000.01 = 2 
1 gk  g 000.1 =  
not 1  gk 000.1 =  
isalupoP  rep retkeh  =
 
saul  nahal  
saul  nahal  1 ah
   x   sisod  kupup  
 
  =
2,4 m x 1, 53  m 
01 . 000
   x   000.02   
                                     84,6  = k nagnedeb/ g  
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.5 naripmaL   nagnutihreP  sisoD PST   
 narujna manat karaJ  mc 02 x mc 07  =  
                           m 2,0 x m 7,0  =  
ah 1  nahal sauL  m 000.01 = 2 
 PST narujnA h 1 a ah/gk 002=  
 
=  isalupop halmuJ  ah 1 nahal sauL      = m 000.01 2  
                      manaT karaJ               41,0  
   000.17 = namanaT  
 
namanaT /PST kupuP sisoD      =  gk 002               = naT/gk 8200,0  
                namanaT/rg 8,2 =          nat 000.17  
 
naukalrep sisod nagnutihreP  
%001 P  kupup sisoD   =        gk 002   %001 x   =   namanat/g 8,2  
       00017  
%57 P  kupup sisoD   =        gk 002  %57 x   =   namanat/g 1,2  
       00017  
%05 P  kupup sisoD   =        gk 002  %05 x   = namanat/g 4,1  
       00017  
%52 P  kupup sisoD   =        gk 002  %52 x   =   namanat/g 7,0  
       00017  
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.6 NARIPMAL    magaR kidiS sisilanA  
.1  T magaR kidiS sisilanA lisaH  namanaT iggni  
KS  BD  KJ  TK  tihF  )50.0( tF  )10.0( tF  tek  
kopmoleK  3 780,4641  1920,884  154954,1  592094,3  545259,5  nt  
naukalreP  4 164,6201  2516,652  804767,0  761952,3  159114,5  nt  
talaG  21  707,2104  3293,433  
    latoT  91  552,3056            
        nt nagnareteK       atayn adebreb kadiT =  
       KK              % 56,9 =  
.2   magaR kidiS sisilanA lisaH  gnajnaP  gnajnapreT  nuaD  
KS  BD  KJ  TK  tihF  )50.0( tF  )10.0( tF  K te  
kopmoleK  3 73823,69  64901,23  587651,1  592094,3  545259,5  nt  
naukalreP  4 49870,06  37910,51  501145,0  761952,3  159114,5  nt  
talaG  21  1090,333  15757,72  
    latoT  91  4794,984            
atayn adebreb kadit = nt nagnareteK  
KK              = % 32,6  
.3   magaR kidiS sisilanA lisaH  nuaD rabeL T rabelre  
KS  BD  KJ  TK  tihF  )50.0( tF  )10.0( tF  tek  
kopmoleK  3 443571,2  511527,0  934763,2  592094,3  545259,5  nt  
naukalreP  4 265394,1  193373,0  90912,1  761952,3  159114,5  nt  
talaG  21  834576,3  682603,0  
    latoT  91  443443,7            
atayn adebreb kadit = nt nagnareteK  
% 00,5 = KK  
.4   kidiS sisilanA lisaH J magaR  halmu D nua  
KS  BD  KJ  TK  tihF  )50.0( tF  )10.0( tF  K te  
kopmoleK  3 573432,3  521870,1  299874,3  592094,3  545259,5  nt  
naukalreP  4 52602,2  265155,0  238977,1  761952,3  159114,5  nt  
talaG  21  57817,3  698903,0  
    latoT  91  573951,9            
 = nt nagnareteK atayn adebreb kadit  
                 KK 88,5 =  
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.5   magaR kidiS sisilanA lisaH gnataB retemaiD  
KS  BD  KJ  TK  tihF  )50.0( tF  )10.0( tF  K te  
kopmoleK  3 638895,0  216991,0  868239,4  592094,3  545259,5  * 
naukalreP  4 475751,0  393930,0  105379,0  761952,3  159114,5  nt  
talaG  21  985584,0  664040,0  
    latoT  91  999142,1            
atayn adebreb kadit = nt nagnareteK  
                   % 5 farat adap atayn adebreB=  *  
 KK             % 64,8 =  
.6   magaR kidiS sisilanA lisaH B tobolekreB gnugaJ tobo  
KS  BD  KJ  TK  tihF  )50.0( tF   tF )10.0(  K te  
kopmoleK  3 85,84931  525,9464  979018,2  592094,3  545259,5  nt  
naukalreP  4 29,38241  89,0753  919851,2  761952,3  159114,5  nt  
talaG  21  17,84891  950,4561  
    latoT  91  2,18084            
 atayn adebreb kadit = nt nagnareteK  
% 20,01 = KK  
.7  sisilanA lisaH   magaR kidiS B tobo  J  gnuga T  apna K tobole  
KS  BD  KJ  TK  tihF  )50.0( tF  )10.0( tF  tek  
kopmoleK  3 39,86311  546,9873  241538,2  592094,3  545259,5  nt  
naukalreP  4 19,61111  722,9772  912970,2  761952,3  159114,5  nt  
talaG  21  20,04061  866,6331  
    latoT  91  68,52583            
atayn adebreb kadit = nt nagnareteK  
% 79,11 = KK  
.8   magaR kidiS sisilanA lisaH  tareB B  hasa namanaT  
KS  BD  KJ  TK  tihF  )50.0( tF  )10.0( tF  K te  
kopmoleK  3 14,77935  74,29971  37971,4  592094,3  545259,5  * 
naukalreP  4 189,5952  3599,846  467051,0  761952,3  159114,5  nt  
talaG  21  73,65615  796,4034  
    latoT  91  8,922801            
atayn adebreb kadit = nt nagnareteK  
                   % 5 farat adap atayn adebreB=  *  
 KK             % 62,61 =  
 
 
 04  
 
.9   magaR kidiS sisilanA lisaH  tareB K gnire  namanaT  
KS  BD  KJ  TK  tihF  tF  )50.0(  )10.0( tF  K te  
kopmoleK  3 576,1754  298,3251  738959,3  592094,3  545259,5  * 
naukalreP  4 133,2583  8280,369  375205,2  761952,3  159114,5  nt  
talaG  21  440,8164  738,483  
    latoT  91  50,24031            
atayn adebreb kadit = nt nagnareteK  
                   =  *  % 5 farat adap atayn adebreB  
  KK             = % 20,21  
.01  atareR     toboleK apnaT nad toboleK nagned  namanatreP hauB toboB
 nairebmeP nad tafsoF turaleP iretkaB naukalreP padahret sinaM gnugaJ
PST kupuP . 
naukalreP  
 
 hauB toboB
 namanatreP  
 nagned
 )g( toboleK  
 hauB toboB
 namanatreP  
 toboleK apnaT
)g(  
 tobolek tareB
)g(  
 0 = 0D  + 001  FPB lm  00,193  05,882  5,201  
52 =1D  % + 001  FPB lm  52,904  49,503  3,301  
05 =2D  % +  001 FPB lm  88,554  36,053  2,501  
57 = 3D   %  + 001  FPB lm  18,193  49,092  8,001  
 = 4D  001  P % +  FPB 0  65,083    49,982  6,09  
 
.11   ataD kifarG  namanaT iggniT nahubmutreP  
 
lm 001  
FPB  
001+%52   lm
FPB  
001+%05   lm
FPB  
001+%57   lm
FPB  
 %001
P 
TSM 2  86,22  61,52  21,82  36,52  86,52  
TSM 3  25,54  60,15  17,95  88,45  89,15  
TSM 4  7,97  83,29  35,601  49,99  50,59  
TSM 5  19,231  66,941  77,261  52,521  31,941  
TSM 6  38,081  12,091  44,202  55,781  83,681  
 
 
  
 
 
 
 
 
7 naripmaL naitilenep isatnemukoD .  
    
 PST kupup naukalreP nairebmeP                  nagnedeB nataubmeP sesorP  
            
   TSM 1 rumU                                  P kupuP & iretkaB nairebmeP  
     
              nuaD gnajnaP narukugneP                           nuaD rabeL narukugneP  


